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ABSTRACT

OBJECTIVE: To determine the association of tooth loss with
temporomandibular disorders (TMD) inin our local population.

METHODS: This case-control study was carried out in Department of
Prosthodontics at Armed Forces Institute of Dentistry, Rawalpindi, Pakistan. A
sample size of 285 subjects (95 cases and 190 controls) was enrolled in the study.
Anamnestic questionnaire was administered to the patients fulfilling the criteria.
Based on the score attained, patients were grouped as TMD patients (case) or
TMD free patients (control). A pre-designed performa was used to record the
data. SPSSv. | 7.0 was used for descriptive and inferential analysis.

RESULTS: The mean age of the participants was 33.3 % | |.2 years with male to
female ratio of with 1.26:1. Maximum of the participants (72%) were of 4| years
or less. Overall mean number of missing teeth in all participants was 3.41+3.08.
Mean number of missing teeth in cases and controls was 4.46+3.65 and
2.89+2.60 respectively (p< 0.001). Tooth loss of <5 teeth & =5 teeth was
observed in 53 & 42 cases as compared to 128 & 62 controls respectively
(OR=0.61;95% CI: 0.36 to 1.01; p-vale 0.056). The relationship for number of
quadrants with number of missing teeth in cases and control groups was significant
(p-value=<0.001).

CONCLUSION: Present study indicates that there is significant correlation
between the numbers of quadrants with tooth loss and TMD. Increasing the
number of quadrants with tooth loss will increase the risk of TMD. However, the
number of teeth lost itself has no association with TMD.

KEY WORDS: Temporomandibular Disorders (MeSH); Temporomandibular
Joint (MeSH); Tooth (MeSH); Tooth Loss (MeSH); Missing Teeth (Non-MeSH);
Orofacial Pain (MeSH).
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INTRODUCTION

Pain involving the head and orofacial
regions is very common affecting
26% and 12% respectively of the
general population.
Temporomandibular disorders (TMD)
is a term used to describe a number of
related disorders involving the
temporomandibular joints (TM]),
masticatory muscles, and occlusion and
is one of the most common causes of
orofacial pain.' In other words, it is a

group of musculoskeletal conditions
having some symptoms in common,
such as pain, restricted movement,
muscle tenderness and intermittent
joint sounds.”

For more than 40 years, the etiology of
TM] pain has been a subject of debate.
Modern etiologic theories for the
development of TMD contains different
external and internal factors. Currently,
the multifactorial concept including
predisposing (systemic, psychologic,
anatomic, occlusal), initiating (micro-
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and macrotrauma, parafunctional
habits, over-loading) and perpetuating
(mechanical and muscular stress,
metabolic, behavioral, social and
emotional) factors is accepted.’

An idiopathic concept of etiology at the
level of the individual patient is also
advocated. The effect of tooth loss on
the etiology of TMDs is not reflected in
evidence based data and thus, this has
been an area of considerable debate in
dentistry. A reduction of occlusal units
has been associated with muscle and
TM]J tenderness or pain (10.5% of
women and 9.5% of men). *

Decreased posterior occlusal supportin
patients with extremely shortened
dental arches due to loss of both
premolars and molars, may lead to risk
of mandibular instability and TMDs
(4.6% in age 20-40 years and | 1.4% in
age > 40years).

A higher prevalence of TMD was seenin
individuals (especially young women)
with fewer missing posterior teeth but
in multiple quadrants.® Higher incidence
and intensity of TMD was found in
subjects with greater tooth loss in the
supporting zones (46.9%) when
comparing individuals with Eichner's
class Il and Eichner's class I1l.* However,
a high proportion (65-79%) of patients
with shortened dental arches were
symptoms free.”

The present study was therefore aimed
to determine the relationship between
tooth loss and the risk of development
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TABLE I: CASE WISE DISTRIBUTION OF MISSING TEETH

Groups Number of Missing Teeth PValue?
Mean SD

TMD Patients (Cases) 4.46 3.65 < 0.00!
TMD - Free Patients (Controls) 2.89 2.60
Total 341 3.08

TMD= P disorders; SD: deviation

samples t-test

TABLE II: GROUP WISE ANALYSIS FOR THE DICHOTOMIZED
CATEGORIES OF MISSING TEETH

Risk Fact Tooth Loss Odds Ratio Poval
sk ractor Missing Teeth (<5) | Missing Teeth (=5)| (95%Cl) | = ‘"¢
TMD Patients
(Cases, n=95) 53 2 0.6l
TMD  Free Patients (036-101)| 0056
(Controls, n=190) 128 62

TMD = Temporomandibular disorders; *Chi-square test

TABLE I1l: GROUP WISE COMPARISON OF THE NUMBER OF
QUADRANTS WITH MISSING TEETH

Number of Quadrants with Missing Teeth
No missing| Teeth Teeth Teeth Teeth
Patient Status tooth in | missingin [ missing | missing | missing |P-Value*
any one in two in three in four
quadrant | quadrant | quadrants | quadrants | quadrants
TMD Patients
(Cases, n=95) 30 18 24 6 17
TMD - Free Patient < 0.0l
— Free Patients
109 54 9 9 9
(Controls, n=190)

TMD = Temporomandibular disorders; *Chi-square test

of TMDs in the local population. This
would not only help in the appropriate
diagnosis and management of patients
with TMD but may also prove useful in
identifying patients prone to TMD as a
result of tooth loss due to dental disease
or trauma. Immediate prosthodontic
replacement of lost teeth in these high
risk patients may also prove helpful the
prevention of TMD.

METHODS

After approval from the Ethics Review
Committee of Armed Forces Institute
of Dentistry Rawalpindi (AFID), this
case control study was conducted over
a period of 2 years and 6 months (from
30.08.2010 to 28.02.2013). Sample size
was calculated using Epi Info Software
version 6. 1. Based on study by Dulcicé,
46.9% TMD patients (exposure among
cases) presented with some tooth loss.
Whereas according to study by Witter,
65-79% of patients with shortened

dental arches (lost posterior teeth) had
no symptoms of TMD.7 Thus, exposure
among controls was 65% with ratio of
case to control as I:2. The required
sample size at 5% level of significance
and 80% power was calculated as 95
cases and 190 controls.

Both male and female patients, with an
age range of 18-60 years, reporting to
out-patient department of AFID were
included in the study. Individuals with
history of trauma, rheumatoid arthritis
or developmental abnormality of the
orofacial region, history of TMJ surgery
or previous treatment for TMD were
excluded from study. Informed consent
was obtained, and assurance of
confidentiality was provided.
Anamnestic questionnaire was
administered to the patients and based
on the score attained, patients were
grouped as TMD patient (case) or TMD
free patient (control). The self-
administered anamnestic questionnaire,
the Conti Anamnestic Questionnaire,

comprising of ten questions regarding
common TMD symptoms was used.’
This questionnaire, a modified version
of Helkimo Index, has shown reliability
in diagnosis of TMD. Patients having a
score greater than three on the
anamnestic questionnaire were
grouped as cases while patients having
score less than or equal to three were
categorized in controls group. Age,
gender, number of lost teeth, number of
quadrants with lost teeth and Eicher's
index were also recorded in data
collection proforma. Third molars were
not considered in calculations of the
number of lost teeth.

Data was analyzed using SPSS version
| 7. For continuous variables like age and
number of lost teeth, mean and
standard deviation were calculated. For
categorical variables like gender,
Eichner's index, proportions as
percentages were reported. The data
for the number of missing teeth was
dichotomized into two groups: one
with less than five teeth lost and the
other with more than five teeth lost. To
detect any difference in the number of
lost teeth with the dichotomized groups
as applied to the case and control
groups and the Pearson's chi square test
and odds ratio (confidence interval
95%) test was applied. To analyze any
difference between the numbers of
quadrants with lost teeth between the
two groups, chi square test was applied.
Two samples t test was used to analyze
the difference in number of missing
teeth between two groups. P value of
<0.05 was considered significant.

RESULTS

Out of 285 participants, 159 (55.8%)
were males and 126 (44.2%) were
females with 1.26:1 male to female
ratio. The mean age of the participants
was 33.3+ 1.2 years. About 72% (n =
204) of the participants were of 4| years
of age or less. Only 9.5% (n=28) of the
participants were of 50 years of age or
older.

In this study 95 patients (33.3%) were
included in case group while control
group had 190 patients (66.7%). The
total number of lost teeth was reported
for all participants.

Overall mean number of missing teeth

30

KMUJ 2020, Vol. 12 No. |



ASSOCIATION OF TOOTH LOSS WITH TEMPOROMANDIBULAR DISORDERS

in all participants was 3.41 +3.08. Mean
number of missing teeth in cases and
controlsis givenin (Table I).

The variable 'tooth loss' was
dichotomized into two groups: less than
five missing teeth; and five or more
missing teeth. Chi-squared test was
applied to test the relationship of
frequency distribution among cases and
control groups for 'tooth loss' (Table II).
Tooth loss of <5 teeth & =5 teeth was
observed in 53 & 42 cases as compared
to 128 & 62 controls respectively
(OR=0.61).

The data were further analyzed to
assess the frequency distribution of
quadrants with missing teeth between
the two groups. The number of
quadrants with lost teeth had four sub-
groups (no quadrant, one quadrant, two
quadrants, three quadrants and four
quadrants), as illustrated in Table Il
Chi-squared test was applied which
showed a significant relationship (p <
0.001) for number of quadrants with
lost teeth. The relationship for number
of quadrants with number of missing
teeth in cases and control groups was
significant (p-value=<0.001).

DISCUSSION

The role of tooth loss as a risk marker
for TMDs has been a source of conflict
in the literature. Multiple hypotheses
have been proposed to explain the
biologic mechanisms in this regard. It
has been hypothesized that the lack of
molar support led to a flawed condylar
position causing upward and backward
movement of the condyles resulting in
adverse loading of the joint apparatus.’

Hylander proposed the 'lever-action
model' whereby, left/ right asymmetric
loss of teeth results in asymmetric
stresses being transferred to the
temporomandibular joint which
eventually leads to degenerative
changes in the temporomandibular
joint.""

Occlusion is frequently cited as one of
the major etiological factors causing
TMDs and it is well known that tooth
loss can result in development of
malocclusion and occlusal interferences
due to overeruption and mesial
movement of opposing and nearby

teeth. Although the degree of occlusal
disharmony has not proven to be a good
indicator of severity of the TMD,
unstable occlusion can be regarded as a
predisposing factor. These studies have
documented the role of occlusion as a
predisposing, initiating and/ or
perpetuating factor in the etiology of
TMD.™"

Results of the present study indicate
that a significantly greater tooth loss was
found among patients with TMDs, in
comparison to the control group.
However, an OR of 0.6 with 95% ClI
suggesting a statistically insignificant
range (0.36-1.01) shows a weaker
association of number of teeth lost and
TMD. Pullinger and Seligman" found
that occlusal factors have a role in about
10—-20% to the total of causative factors
of TMD. They affirm that occlusal
factors may be considered co-factors
when diagnosing patients with TMD,
but its value should not be super-
estimated. Rather than a causal role, an
occlusal discrepancy seems to be TMD
consequency. They reported a low
correlation between occlusion and
TMD which is accordance with the
results of our study. Results of our study
are also hand in hand with results of
another recent study of the kind in
Indonesia.” In another recent study in
India, statistically insignificant difference
was seen between posterior tooth loss
group of patients and patients have
posterior teeth replaced with
removable dentures in their association
with signs and symptoms of TMD. This
indicates no association between tooth
loss and signs and symptoms of TMD. "

Luder, et al. evaluated the influence of
tooth loss on temporomandibular joint
degeneration in 53 autopsy specimens
ranging in age from |5 to 92 years. The
study concluded that reduction in the
length of dental arch was a significant
factor in temporomandibular joint
degeneration."” Similar findings were
also observed by Whittaker, et al. who
conducted a study on a large collection
of Romano-British skulls. The
Whittaker study reported that changes
in the form or shape of the condyles is
possibly correlated to the number of
teeth lost.”® Christensen, et al.” in their
study on animal models and Tallent, et
al.” inarecent study reported a positive

relation between missing mandibular
posterior teeth and development of
TMDs.

However, other studies provide
conflicting evidence regarding the role
of missing teeth and TMD. Kanno, et
al.” reviewed the literature on
shortened dental arches and found that
although a decrease of molar support
did bring about certain morphological
changes in the temporomandibular
joint, these changes were largely
adaptive rather than pathologic. No
significant difference in the signs and
symptoms of TMD between the groups
with shortened and complete dental
arches was observed.

Holmlund A, et al. studied the
prevalence of TMJ, osteoarthrosis and
synovitis in 60 patients with painful
chronic locking of the TMJ by clinical
examination, tomography and of the
joint. The study revealed no statistical
differences between fully dentate
subjects and those with reduced molar
occlusion in any form of assessment.
The author further stated that the
results do not support prosthetic
replacement of lost molars as a
preventive measure for
temporomandibular joint
osteoarthrosis.”

In a study conducted by Sarita, et al. on
850 Tanzanian subjects, no evidence
was found that temporomandibular
disorder was associated with shortened
dental arches. However, when all
posterior teeth were unilaterally or
bilaterally absent, the risk for joint
symptomsincreased.”

The findings of the present study are in
agreement with the findings of the study
conducted by Wang et al.® which
revealed some interesting findings in
this perspective. The purpose of the
study was to investigate the influence of
number of lost posterior teeth and
number of dental quadrants with lost
posterior teeth with a logistic
regression model in context of the
disagreement found in the literature
about the association between missing
posterior teeth and the presence of
TMD. A total of 741 individuals, aged
21-60 years, with missing posterior
teeth were included out of which 386
suffered from TMD and 355 were free
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from temporomandibular disorders.
The results showed that the impact of
the number of missing posterior teeth
was insignificant but when analyzed
together with the variable of the
number of dental quadrants with
missing posterior teeth, the number of
missing posterior teeth was found to
have a significant effect on the incidence
of temporomandibular disorders. This
implied that when individuals who had
lost posterior teeth, lost additional
posterior teeth adjacent to the primarily
lost one's, the risk of having
temporomandibular disorders is likely
be lower than it would be for those
whose who lost additional posterior
teeth located in a different dental
quadrant. Conversely, individuals with
fewer missing posterior teeth but in
more quadrants, have a higher
prevalence of temporomandibular
disorders.

The present study provides evidence
that an increase in number of quadrants
with missing teeth is associated with an
increased risk of TMD while the
number of teeth lost has a weaker
association with TM. A randomized
control trial which explores the impact
of replacing missing teeth in TMD
patients would help in establishing the
association between tooth loss and the
development of TMD. However, such a
study that entails replacing missing teeth
prosthetically for merely treating
temporomandibular disorders, an
indication not backed by concrete
scientific evidence, may carry serious
ethical and legal implications.

CONCLUSION

The results of the present study indicate
that there is significant correlation
between the numbers of quadrants with
tooth loss and TMD. Increasing the
number of quadrants with tooth loss will
increase the risk of TMD. However, the
number of teeth lost itself has no
association with TMD.
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